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1. Data layers included in the digital spatial data base for Industrial Operations Command.
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INTRODUCTION
U.S. Army activities on Ravenna Army Ammunition Plant (RVAAP), in Trumhull and Portage Counties, Ohio, have scaled back considerably since the 1940's. Facilities on the 21,000-acre ammunition plant included 1,700 buildings (of which 750 were for munitions storage), 210 mi of road, 110 mi of railroad, and numerous sewage, water-treatment, and steam plants. The plant was used actively during World War II, the Korean War, and the Vietnam War. Primary activities on RVAAP included load assembling and packing and storage of ammunition and explosives. Some conventional weapons systems were tested and developed on the facility, and obsolete weapons were decommissioned. Since 1992, RVAAP has been in the process of realignment and closure because it is no longer needed as a production facility.
Army Industrial Operations Command (IOC) is the primary facility host. Currently, the mission of RVAAP is the storage of munitions and the restoration and management of the environment. Other groups, including the Ohio Army National Guard (OHARNG) and Air Force Reserves, use parts of the facility for troop training. Normal operations on RVAAP are overseen by about 35 people, most of whom are employees of a security contractor. As part of its mission to restore and manage the environment, the U.S. Army is involved in and committed to the cleanup of potential contamination at 38 areas of concern on RVAAP. Because geographic information systems (GIS) technology has been shown to be an efficient means of compiling, storing, retrieving, and using spatial data for remedial activities, the IOC contracted with the U.S. Geological Survey (USGS) to build a data base of digital spatial data for IOC use.
Some digital spatial data were already available as a result of a project by OHARNG and the USGS, which was completed in early 1997. These data layers were used as the foundation of the work described in this report.
Purpose and Scope
This report describes the digital spatial data base of (RVAAP) created for IOC. The data were created and processed in ARC/INFO GIS format. Some of the data layers that were created for OHARNG were expanded and (or) otherwise revised for IOC to encompass all of RVAAP. Other data layers were not revised. One data layer was created for this project alone. The Army can use these data for remedial and environmental programs on RVAAP.
Description of Study Area METHODS
RVAAP includes parts of Portage and Trumbull
Counties in northeastern Ohio ( fig. 1 ). The cities of Ravenna, Windham, and Newton Falls are within 3 mi of its boundary. It is in the drainage basin of West Branch Mahoning River. The major streams on RVAAP are Hinckley Creek, which flows southward through the western part of RVAAP; Sand Creek, which flows eastward through the center of RVAAP; and South Fork Eagle Creek, which flows eastward along the north boundary of RVAAP to its confluence with Sand Creek. These three streams drain about 14,700 acres, or 69 percent of RVAAP.
Most of the ammunition plant is reverting back to a natural state. Landscaping maintenance is done only along fence lines and around storage bunkers. Roads and railroads are used infrequently and almost exclusively for munitions-storage activities. Woodlands and marshes are common in all areas of RVAAP except OHARNG training grounds A, B, and C in the eastern part of RVAAP ( fig. 1) .
RVAAP is in the glaciated Allegheny Plateau of the Appalachian Plateaus Physiographic Province (Fenneman and Johnson, 1946) . The terrain is gently rolling. Topographic relief is about 290 ft; the high point is about 1,220 ft above sea level in the northwest corner, and the low point is about 930 ft above sea level in the southeast corner. Soils on the ammunition plant are mostly silt loams. Some loams, loamy sands, and mucks can be found in the bottoms of South Fork Eagle Creek. Other loams and loamy sands can be found in a few parts of Area C and in the bottoms of Sand Creek. The soil series most common to RVAAP is the Mahoning-Ellsworth association, which consists of nearly level to sloping, somewhat poorly drained to moderately well drained soils that formed mostly in moderately fine textured glacial till on uplands. Some of the soils on the eastern part of RVAAP are in the SebringHolly-Caneadea association, which are mostly level, poorly drained soils formed in lacustrine material. Details concerning the soils on RVAAP can be found in Ritchie and others (1978) and Williams (1992) .
About 37 in. of precipitation per year falls on RVAAP, including an average of 54 in. of snow (National Oceanic and Atmospheric Administration, 1991) . Average temperature ranges from 24.8°F in January to 71.9°F in July. The average growing season is 165 days, from about April 28 to October 18.
Most of the GIS data layers were digitized from 1:24,000-scale topographic quadrangle maps (Ravenna, Windham, and Newton Falls quadrangles). Some were obtained from agencies other than the USGS, and one was created from files downloaded from on-line sources. The BUILDING data layer was digitized from aerial-photograph images, which are described in the next paragraph. A compilation of metadata (data about the data) of these data layers is presented at the back of this report. All data layers were peer reviewed for accuracy in linework, annotation, and documentation.
High-altitude aerial photographs (1:40,000 scale) of RVAAP were obtained from the USGS EROS Data Center in black-and-white formats . Digital images of the three black-and-white aerial photographs were created by scanning the 9-in. by 9-in. film positives at a density of 10 |^m (2,540 dots per in.). The images were saved as tag image file format (TIFF) files and were rectified into state-plane coordinates by use of ARC/INFO image-processing software.
DESCRIPTION OF DIGITAL SPATIAL DATA LAYERS
The data layers described in this report and delivered to IOC are listed in table 1. More detailed descriptions of each data layer (except the aerial photography images) begin on page 6. Documentation of these data and descriptions are also included in the digital data layers (INFO *.nar files) delivered to IOC.
'Aerial photographs were part of the National Aerial Photography Program (NAPP), image scale 1:40,000. Black-and-white photographs included Cleveland South frames 7930-40, 7930-82, and 7934-214 (April 1994 
SUMMARY AND CONCLUSIONS
Sixteen geographic information system (GIS) data layers, including georeferenced aerial photographs, were compiled or generated from numerous sources for U.S. Army Industrial Operations Command (IOC). All of the data layers cover Ravenna Army Ammunition Plant (RVAAP) in northeastern Ohio. Most of the data layers were digitized from 1:24,000-scale USGS topographic quadrangle maps (Ravenna, Windham, and Newton Falls quadrangles), but some were digitized or otherwise obtained from other agencies.
These data can be useful for remediation or construction projects on RVAAP. The scale of most of these data layers is 1:24,000, which is suitable for wide-area analysis.
Except for the aerial photographs, which are in tag image file format (TIFF), the data were created and delivered to IOC in ARC/INFO format. Documentation of the data is included on-line in INFO *.nar files. Use of the data in any GIS other than ARCANFO requires conversion of the data. Purpose: Cartographic. Part of data set delivered to Army Industrial Operations Command.
REFERENCES CITED
Limitations of data: Scale of 1:24,000 (Dave Wilburn, Ohio Environmental Protection Agency (OEPA), oral commun.).
Entity and attribute overview: COUNTY -name of county (10-digit character field).
Procedures used: Obtained digital data layer of Ohio townships from Dave Wilburn, OEPA. These townships were probably at a scale of 1:24,000, but Dave was not sure and thought that Public Utilities Commission of Ohio (PUCO) had been the agency that developed the data layer. USGS received it in state-plane south (zone 5001) coordinates and projected it into state-plane north (zone 4976) coordinates. The internal township boundaries were removed to form this data layer of the two counties.
Revisions: First.
Reviews applied to data: None. We assume that the OEPA and PUCO developers reviewed the data set.
Related spatial and tabular data sets: See the data layer TOWNSHIP.
References cited: None.
Notes: None.
Currentness reference: None.
Maintenance and update frequency: None planned.
Access constraints: None.
Data set credit: Public Utilities Commission of Ohio, Ohio Environmental Protection Agency, U.S. Army Industrial Operations Command.
Completeness report: Contains only 2 of Ohio's 88 counties.
Horizontal positional accuracy report: County boundary matches well with one of the edges of the plant boundary, which had been digitized from topographic quads at 1:24,000.
Vertical positional accuracy report: None.
Cloud cover: Not applicable. Keywords: Boundary.
Plant boundary -data layer BOUND
Purpose: Visual purposes, perhaps some clipping of other data layers.
Limitations of data: Digitized at 1:24,000 scale. Not for property-assessment purposes.
Entity and attribute overview: None. Revisions: 1. Before USGS review.
Reviews applied to data: 1. USGS, Columbus, Ohio, in-house, 12/5/96. Reviewer: Ralph Haefner. No problems.
Related spatial and tabular data sets: AREAAHJ delineates boundaries of some of the training areas.
Maintenance and update frequency: None expected.
Data set credit: Ohio Army National Guard, Army Industrial Operations Command.
Completeness report: No omissions known.
Horizontal positional accuracy report: Should be satisfactory for illustration purposes but is not quantified.
Vertical positional accuracy report: Not applicable.
Cloud cover: Not applicable.
Description of Digital Spatial Data Layers
Municipal boundaries -data layer MUNICIP Purpose: Illustrative purposes only.
Limitations of data: Scale 1:24,000. State-plane projection.
Entity and attribute Overview: NAME -name of city.
Procedures used: Digitized by USGS from the quadrangle maps mentioned above. Digitizing precision not recorded.
Revisions: 1. Before USGS, Columbus, Ohio, in-house review.
Reviews applied to data: 1. USGS in-house review, 12/5/96. Reviewer: Ralph Haefner. No problems.
Related spatial and tabular data sets: None.
Maintenance and update frequency: Not expected.
Data set credit: Ohio Army National Guard and Army Industrial Operations Command.
Horizontal positional accuracy report: None.
Cloud cover: Not applicable. Revisions: None.
Township boundaries -data layer TOWNSHIP
Reviews applied to data: None by USGS, on the assumption that the originating agency reviewed it.
Data set credit: Ohio Environmental Protection Agency, Public Utilities Commission of Ohio, U.S. Army Industrial Operations Command.
Completeness report: None.
Cloud cover: Not applicable. Purpose: Provide a base layer of information; illustrative.
Description of Digital Spatial Data Layers
Roads -data layer ROADS
Limitations of data: Digitized at 1:24,000. Root-mean-square errors associated with digitizing not recorded.
Entity and attribute overview: NAME -name of road, according to quadrangles. Revisions: 1. Before USGS review.
Reviews applied to data: I. USGS, Columbus, Ohio, in-house, 12/5/96. Reviewer: Ralph Haefner. Comments: Not all roads outside the boundary were digitized. Selection was mostly arbitrary, except all major roads were digitized. Not all roads were named, but as many as could be, were.
Data set credit (for funding): Ohio Army National Guard and Army Industrial Operations Command.
Completeness report: Small roads within city limits were excluded, but every road on RVAAP and the surrounding countryside was included.
Horizontal positional accuracy report: Satisfactory. No documentation for this.
Vertical positional accuracy report: Not applicable. Revisions: 1. Before USGS in-house review.
Railroads -data layer RAILROAD
Reviews applied to data: 1. USGS, Columbus, Ohio, in-house, 12/5/96. Reviewer: Ralph Haefner. Comments: Some short arcs were missing. These were added. Other linework was corrected.
Related spatial and tabular dala sets: None.
Description of Digital Spatial Data Layers
Off-plant pipelines -data layer PIPELINE Purpose: Illustrative purposes only.
Limitations of data: Scale 1:24,000. Not intended for engineering or construction.
Entity and attribute overview:
Procedures used: Digitized by USGS from the quads mentioned above. Digitizing errors not recorded.
Revisions: 1. Before USGS in-house review.
Reviews applied to data: 1. USGS in-house, 12/5/96. Reviewer: Ralph Haefner. No problems, after the data layer was built as a line data layer.
Cloud cover: Not applicable. Revisions: This is the second drainage data layer produced for the Ravenna area by USGS. The first was done for a project between USGS and Ohio Army National Guard. It was a 1:100,000 U.S. Environmental Protection Agency RF3 file that had been modified a little. The data described herein should be more accurate (especially in linework) than those in the previous file because of smaller scale.
Surface drainage and lakes -data layer DRAINAGE
Reviews applied to data: USGS in-house, 9/25/97. Reviewers: Ralph Haefner and Dan Button. Comments: None.
Data set credit: Funded by and for the use of Army Industrial Operations Command.
Completeness report: Some of the smaller islands and (or) ponds could have been omitted.
Vertical positional accuracy report: None. Entity and attribute overview: ELEV -land-surface altitude, in feet above sea level.
Topography -data layer TOPO10FT
Procedures used: Hypsography digital line graphs (DLG's) for Ravenna, Windham, and Newton Falls (dates unknown) quads were downloaded from Ohio Department of Administrative Services web site, ftp.geodata.state.oh.us. These data layers were in UTM meters. Each quad was converted from DLG to ARC/INFO format using the standard conversion option of DLGARC. Each was then projected to state-plane north coordinates, datum NAD83. ELEV was assigned to each line by relate to the *.ACODE file. The bounding box of each data layer was deleted, and the data layers were joined together in ARCEDIT using the GET command.
Revisions: None.
Reviews applied to data: An in-house review was done; assumed that the data set was checked by the originating agency.
Notes: See http://www.geodata.state.oh.us/dlg/ Currentness reference: None.
Data set credit: Ohio CIS Support Center (they may have created the data layer).
Horizontal positional accuracy report: Topographic lines had been digitized for parts of RVAAP as part of a previous project. The contours in this downloaded data layer lined up well with those created previously.
Cloud cover: None. Purpose: One of the main criteria used to define wetlands is the presence of hydric soils. All the soils polygons were digitized so that this data layer could be used in overlays with other data layers and could be used for wetland mapping.
Soils -data layer SOILS
Limitations of data: This was digitized by USGS at 1:15,840. See digitizing caveats below.
Entity and attribute overview: SSYM -SCS soil type code. Full descriptions can be found in the documents cited below. PSYM -an arbitrary plotting symbol for shading. HYDRIC -flag as to whether a soil type is hydric.
Procedures used: Digitizing Loose-leaf maps were digitized in inches, with the intent of transforming them to real-world coordinates later. Tics were created at 10" intervals in the y-direction and 15" intervals in the x-direction (pretty nearly the dimensions of one of the map sheets). Digitizing root-mean-square (RMS) errors ranged from 0.003 (Trumbull County sheet 57) to 0.008 (Portage County sheet 30). Transforming Empty data layers were created from ROADS data layer, and tics were added at points that were equally discernible on the Ravenna/Windham/Newton Falls quads and the aerial photographs over which the soils lines were drawn. At least 4 tics were added for each SCS sheet and corresponding locations in the empty data layers. The transformation parameters are presented below: (for example, "soi!23" corresponds to Portage County sheet 23). The transformation of soi!30 did not line up well with the others, but that was not surprising because it had such a large rootmean-square error. To get good line-matching at the boundaries, all of soi!30 was moved up (north) 30 m from where it had been transformed. Cleaning up all layers Most of the line matches were satisfactory, and the edges were cleaned up using splitting of arcs and moving of nodes in ArcEdit. There were no glaring, hugely mismatched lines. Attributing Once all the linework looked good, the data layer was built as polygons and labels were added. Attribute fields were added, and polygons were tagged with SSYM.
Revisions 1. Before USGS review.
Reviews applied to data: Purpose: To draw approximate building boundaries to be used as a base layer of information.
Limitations of data: Digitized from digital images of photos from the National High-Altitude Program (NHAP) that had been rectified to state-plane coordinates. Root-mean-square digitizing errors were not recorded. Many buildings at RVAAP are scheduled to be removed in the future (sometime after 1997), so as buildings are removed, this data layer will need to be revised.
Entity and attribute overview: None.
Procedures used: Black-and-white photographs from the USGS NHAP program were obtained for the Cleveland South area; these images included 7930-40 (4/14/94), 7934-214 (4/20/94), and 7930-82 (4/14/94). These photos were scanned at a resolution of 10 urn and saved in the tag image file format (TIFF). For each of the images, a rectangular boundary was chosen and a polygon data layers was created; these data layer along with the ARC command RECTIFY were used to trim down the images. The images were then converted to a grid using the IMAGEGRID command so that they could be resampled to a more manageable size (in bytes). During the resampling process it was found that a cell size of 5 produced a good quality image at a reasonable storage size. The images were then converted back to the TIFF format using GRIDIMAGE and then converted to state plane coordinates using the REGISTER command. To make the images seamless when overlapped, the western-and easternmost images were clipped to rectangles. These images were then used as a background and the buildings were digitized into a polygon data layer from a monitor.
Reviews applied to data: USGS in-house, 7/97. Reviewer: Charles Schalk. Comments: Some of the building polygons had to be closed. Others had to be made more rectilinear. These corrections were done.
Related spatial and tabular data sets: None. 
National Guard training areas -data layer AREAAHJ
